ing to exophthalmia and radiographically evident paranasal sinus disease in adult horses. Ultrasonography is helpful for the detection of retrobulbar masses that cause exophthalmia. The histopathological features of a superficial biopsy of a bony paranasal sinus tumor may not yield a definitive diagnosis, but paranasal sinus osteoma should be considered when dense fibrous tissues containing isolated spicules of woven bone and interspersed inflammatory cells are identified in biopsy specimens obtained from suspected cases. 10 Placental teratocarcinoma in a mare with possible metastasis to the foal Neil Allison, Robert B. Moeller Jr., Robert Duncan Abstract. A teratocarcinoma was diagnosed in the amnion of a 5-year-old Arabian mare that delivered a healthy, full-term foal. The foal died at 2.5 months of age as a result of metastasis of an undifferentiated component of the mass. This case is unique because it is the first reported case of placental teratocarcinoma in animals and the malignant component apparently metastasized to the foal resulting in its death.
Teratoma is a neoplasm composed of 2 or more germ layers and displays progressive autonomous growth. 11, 12 Embryonal carcinoma is a malignant neoplasm composed of cells morphologically indistinguishable from embryonic cells of the inner cell mass of blastocysts. 5 Teratocarcinoma (malignant teratoma) is a teratoma that has both mature and embryonal carcinoma elements. 5, 10, 15 Teratocarcinomas are extremely rare in domestic animals. 2, 7, [11] [12] [13] [14] [15] Ovarian teratomas are believed to be parthenogenetic neoplasms that develop from a single germ cell that has completed the first meiotic division. 9,10 Cytogenetic and biochemical studies have shown that human ovarian teratoma cells have a normal XX karyotype but are homozygous at chromosomal loci for which the host is heterozygous. 3, 5, 7 This is best explained by the origin of teratomas from a single germ cell after the first meiotic division. 3, 5, 7 Histogenesis of placental teratoma is not known. 17 Because germ cells originate from the yolk sac and migrate by active amoeboid movement, it is plausible that placental teratomas arise from aberrant migration of germ cells from the yolk sac through the umbilical cord to the placenta. 5, 17 A 5-year-old Arabian mare delivered a healthy, full-term male foal. According to the attending veterinarian, the wall of the amnion contained a ''softball-sized,'' dark red-brown mass. The mass was placed in toto in 10% neutral buffered formalin for fixation and submitted to the Lynchburg Regional Laboratory, Lynchburg, Virginia, for trimming.
Apparently, the mass shrunk considerably as a result of fluid loss because when fixed, it measured approximately 2.5 ϫ 2.5 ϫ 3 cm. Sections of the mass were placed in cassettes and forwarded to the Richmond Central Animal Health Laboratory, Richmond, Virginia, for processing and microscopic examination. The tissue was processed, embedded in paraffin, and sectioned for staining. Sections were stained with hematoxylin and eosin (HE), Giemsa, Pasqual, Sevier-Munger, and periodic acid-Schiff reagents.
The mass was partially covered by amniotic epithelium. A small portion of the mass was composed of poorly organized islands of bone, cartilage, and epithelial tissues (Fig.  1) . A few tubular structures with irregular contours lined by simple columnar to pseudostratified columnar epithelium with goblet cells, several small, keratin-filled cysts lined by 1 or more layers of epithelium, and a rare nerve-like structure were present. Various tissue components were supported by connective tissue that had a loose or myxoid appearance in some areas. Variably broad bands of dense regular connective tissue traversed the mass. Approximately 60% of the mass was highly cellular and supported by variable amounts of fibrovascular stroma that frequently separated the cells into nests or islands, reminiscent of an endocrine pattern. This portion of the mass was composed mainly of polygonal cells with distinct to indistinct cytoplasmic margins, moderate amounts of amphophilic cytoplasm, and round to oval, open-faced nuclei ( Fig. 2a ). Most nuclei contained a single prominent nucleolus; however, a few nuclei contained up to 6 nucleoli. Cytoplasm of a few cells contained fine basophilic granules. There were several areas in which the peripheral cytoplasm of most of the cells was colorless, whereas the perinuclear cytoplasm was somewhat condensed, pink, and projected outward in a radial pattern. Cells abutting fibrous trabeculae were frequently stellate or spindle shaped (Fig. 2b) . Many individual cells were degenerate or necrotic and had pyknotic nuclei. Several blood vessels contained aggregates of these neoplastic cells, whereas a few blood vessels contained fibrin thrombi. The thrombotic blood vessels were associated with large areas of necrosis and hemorrhage. The cellular component of the mass was deemed malignant because of the lack of cellular differentiation, the large number of mitotic figures, and the presence of aggregates of neoplastic cells in blood vessels.
The 2.5-month-old colt was presented to the Virginia-Maryland College of Veterinary Medicine after a 6-hour bout of colic. Physical examination revealed severe abdominal distension, rolling, 6-8% dehydration, pale mucous membranes, and tachycardia. The colt collapsed frequently during the colic examination and died before therapy.
Postmortem examination revealed approximately 6 liters of turbid red fluid in the peritoneal cavity. The liver contained disseminated multilobulated masses measuring up to 15 cm wide. Smaller, similar masses were evident in the omentum and splenic ligament as well as in the splenic and sublumbar lymph nodes. Cut surface of the masses was white and contained small dull foci.
Histologically, the masses from the foal's liver, peritoneum, and lymph nodes contained extensive cellular degeneration and necrosis, which hindered microscopic evaluation somewhat. The masses were similar to cellular portions of the placental neoplasm; however, the neoplastic cells tended to be 30-40% smaller and have less cytoplasm than those in the placenta (Fig. 3) . The cells were separated into islands or packets by connective tissue stroma as noted in the placental neoplasm.
Argentaffin stain (Fontanna Masson) and argyrophil stains (Pasqual and Sevier-Munger) did not stain granules in sections of either placental mass or hepatic masses from the foal. Stains for glycoprotein (periodic acid-Schiff) and mast cell granules (Giemsa) were negative as well.
Immunohistochemical staining for ␣-fetoprotein, carcinoembryonic antigen (CEA), chromogranin, mixed cytokeratins, synaptophysin, placental alkaline phosphatase, S-100, and vimentin a was performed on sections of the masses in the placenta and the liver of the foal. The placental tumor was positive for mixed cytokeratins in areas where the tubular and keratinized elements were most prevalent. Nervelike elements were weakly positive for S-100 protein. Some mesenchymal structures, particularly in fibrous connective tissue areas, were positive for vimentin. No staining for ␣fetoprotein, CEA, chromogranin, synaptophysin, or placental alkaline phosphatase was noted in the tumor masses of either the placenta or the colt.
Synaptophysin and chromogranin are useful in identifying tumors of neuroendocrine and endocrine origin, i.e., chromaffin and nonchromaffin paragangliomas, pituitary tumors, islet cell tumors, medullary thyroid carcinomas, carcinoids, and parathyroid tumors. ␣-Fetoprotein is a common antigen that is expressed in the fetal liver but not in normal, healthy liver. This antigen is expressed in yolk sac tumors, some germ cell tumors, and hepatocellular carcinomas. It was used to demonstrate that the hepatic masses in the foal were not of hepatocelluar origin. Placental alkaline phosphatase is a normal glycoprotein enzyme present in syncytotrophoblasts of the placenta during the third trimester. This antigen has been noted in germ cell tumors in humans and in carcinoma in situ of the testis. Carcinoembryonic antigen is found in both normal and neoplastic tissues of the colon, ovary, cervix, lung, bile duct, and pancreas. Carcinomas of these tissues often express CEA, and it is often useful in demonstrating metastatic adenocarcinomas of the gastrointestinal tract from prostatic or thyroid adenocarcinomas and mesotheliomas.
Histochemical and immunohistochemical stains were not useful in identifying the origin of the undifferentiated (endocrinoid) component in either the placenta or the liver of the foal. Origin of these cells is uncertain; however, the cells were most likely ''embryonal carcinoma'' cells that are morphologically indistinguishable from embryonic cells of the inner cell mass of blastocysts. Transmission electron microscopy may have been useful in further elucidating the identity of the undifferentiated cells; however, properly preserved tissue was not available.
Fetal amorphous may be confused with placental teratoma. A fetal amorphous is attached to the placenta by its own umbilical cord. Fetal amorphous is organized to the extent that it has cranial and caudal ends and a central skeleton composed of recognizable bones. 16 The placental mass lacked an umbilicus, was located within the fetal membranes, and was covered with amnionic epithelium. Though well-differentiated cartilage and bone were present in the mass, no individual bones were observed. These findings rule out the remote possibility that the mass was a fetal amorphous in which a neoplasm had developed. The described endocrine-like component of the mass contained numerous mitotic figures, contained numerous areas of necrosis, and exhibited vascular invasion, indicating that this component was malignant. Thus, the mass was diagnosed as a teratocarcinoma. Metastasis of the endocrine-like (undifferentiated) component to the liver and various lymph nodes within the abdomen of the foal provided further evidence that the neoplasm was malignant.
Teratomas are generally located in a gonad but have been found in other sites, usually on the midline. 17 Naturally occurring teratomas in domestic mammals are most commonly seen in the equine testis. 15 A single teratocarcinoma in each, the equine testis 15 and ovary, 2 has been reported. Twenty cases of placental teratoma have been reported in the umbilical cord and placenta of women; none were malignant. 1, 4, 6, 8, 16, 17 A literature search yielded no reports of teratoma of the placenta in equids or other animals. We believe that this is the first report of a placental teratocarcinoma in animals. The neoplasm is further noteworthy because it apparently metastasized to the abdominal viscera of the foal causing its death.
